
\ Dl. Philip E. Hartman 
DepaWnt of Gemtics 
Carnsgie Institution of 1;ashington 
Cold Spring Harbor 
Long Island, mew York 

Dear Dr. Hartman 

Thank you for your letter of I?ay 33, I will lx? vczyy happy to have an oppor- 
tunity to discuss these matters with you at Daltimors. However I hope you will 
not take it amiss if I o?fer a comment about We writing o.f revfew art3clssr I 
know from my own experience t!mt it is very tempt%.ng to,try to keep up with ths ' 
very latest work at the t&m2 of writJ.ng. Howevftr 1 haw had enough sad expeti- 
ences of my own to want to warn you agajnst ow?zdoing this. PMerial in pub- 
lished form is on the record for everyone to sea and for pOu k> Eke your own 
interpretations an3 there can be no later question about it. The responsibility 
is clear. Ouite the opposite i8 true of attributGx3s based on hitherto unpub- 
listid work, personal corn-unicationa, etc. It would be dif:?icult, for example, 
for me to give you at this tims a sufficfently complete account of the work on 
abortive transduction of motility for it to be possible to write a completely re- 
sponsible account of it. f would therefaze urge Qzt you not consider my remarks 
as being on th record and that you confine any attributions 3.n your own account 
to work that ks been >ublis&& There arc,as youknow,a feuminorreferencsa 
to these studies in the Oak Ridge Symposium article and in an abstract in Gemtice 
and perhaps a few other placss. Right now bothStocker ati I are busily es 
in writing up thi8 .mterial in definitive forta but it is somewhat more complicated 
than your suramaq in the letter and it hes bean a. ratinsr diWAcult job to collect 
this matirial for proper publication. Off the record, Stock~r*s tiew would postu- 
latetwolevelsofun3.linear~tiritance. I\t tk first level a particle ie trans- 
mittid passively from generation tp generation which confers motility on ths cell 
which bears it. !Je call this s5.m$.y a motility-conferring particle anrf the most 
plausible interpretation of it is that It is a single flagellum or flagellar 
-gee Howerar a single .act of transduction can ap:.arently result in the forma- 
tion of a large number of motility-conferring particles and tfx3 complexity arises 
from attsmyts to define the source of these m~tny single particles, Dr. Stocker 
suggests that at transduction a particle which may be considered a non-reproducing 
gene is transmitted, we call this an E particle, that ths E particle is also in- 
herited AXI unilinear fashion and that the E particle has ths property of manu- 
facturing motility-conferring p0rticl.e~. Them at cell-division a sib to the 
cell which carries the E jjarticle will contain a number of motility-conferring 
particles. The latter are then sorted outuntilthere is on2 percelland 1~8 
then fM unilinear inheritance of motility. Stocker and I djffer o%ly In our 
view in the intensity of the proof for the unilinear inhctitancs of an E particle. l 

In my own eeriments I have had some results which suggest that the property of 
producing ;nany moLiL-ity-conferring.particles is not.inheritsd in qullte so 
straightforward a ftlsh'on as would be postulated on Dr. Stockerts interpretation, 
However neither e&$&%?i.s supiSorted by entirely critical evidence and Dr. StockerIs 
pickme must be cunsidemd ae O a rather plaus%bLe if not critically f>roven hypothesis, 
'Fhe question that I would raise is -(a) whether uniljncar inheritance really must 
imply the transmission.of a single part%cle inasmuch as we know so little about ' 
the basic morphology of cell-ctivi,sion and the rules governing the transmission of 
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cellular components. After all, nparticlen simply cleans a rule of cell-divls~on 
and the fact that in certain countries the inheritance of land is entailed does a 
not mean that an acre is a prticle. Ey second question is whether, given that 
E and HCP are particles, we have critical evidence to identify them res!xxtively 
with a tmsduced gene and with the LjYl.agellml respectively, As Z said before " 
these are plausible viewpoints but they hzve not yet been subjected to really 
critical analysis. Rather than being a gene for example the E particle might 
simply be some organized product of the action. In that case we do not 
have to postulate ths occurrence of "ste nesn but merely that once a gene 
has been 3m a cell it may leave behind residues of its action even if it itself 
should fail to be incorpora&d into the chro~~osm. It would be difficult to 
design experGxM,s that would distinguish between the inheritance of the trans- 
duced gene and that of some of its residual products. As I indicated before, 
these remarks are for your *own information and I hops you will not quote them 
as commtications for your review although of course you may maice whatever use 
of thm you wish fn constructing your own interpretations. Anot er point on 
which Dr. Stocker and I differ is thE notion that only cells carrying several 
MCPrs are capable of swimming in semi-solid medium. The fraction of cells in 
a clone which fona trails in agar depends so much on the ~r@oiae concentration 
of the agar that I doubt if aqy qualitative distinctions can be made on thiar 
basis, The non-branching of trails is probably a consequence of the use of 
rather hard agar in which only a sm&l. fraction of 45 c 11s 
the fact that thc<re r;rc chenotactic orientations m Yn! 

can swim and also to 
'L ngarawayibxnthe site * 

of inoculation. Whsn the expcrtints am done differently highly branched trails 
can be found. As to your question whether non-motile strains have been subjected 
to recombination, I think that there is an explicit answer on this point in the 
paper by Stocker, Zinder and myself in the Jour. of Gen. Mierobiolo~ Trails 
have been fouti in every combination where one also Found the occurmke of 
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stable transductions of motility. A8ym probably know there has beenonlyone 
example of recurrence of identical Pla' mutations and this pair of seemingly 
allelic mutants, which were recovered from natural sources, may in fact ham 
had a cornnon origin. The Fla* mutants, appear to occur in two groups. One of 
themis a cluster closely linked tu the H of orre locus butwe have been unable 
to get definite evidence of their linkage to one another by any direct 
The other F&Ymutants !myor rray not be linked to one anothsrbutare 
not 1Znked to any coxtvaon marker as far as we know. 

With best regards, 

Pours sincerely, 

Joshua Lederberg 
Professor of &m?tiC8 

P,S. I don't want to start a tenninological squabble either here or at Baltimore 
nor do I intend to prescribe your own choice of definitions, However if 
you intend to use ths term transduction in its narrower sense of ghage 
mediated t&u&ion I hops you will not m&e the error which has appeared 
in the literature of attributing that definition to UB. As I think should 
be perfectly clear froxn the occasion of the first use of the term in this 

.conte.xt, which was in a review article fn Physiological Reviews, transduction 
was lntend8d to name a hypothesis,namely &e possibilit y of tramission of 

a 
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hereditary frapnts from one cell. to another. At the time the word was 
first used in this laboratory we had no notion that phqe played a mat-= 
erial role in tho Salmonella example of transduction and it seems to ms 
rather import;ant to emphasize the genetic unity which has been demon- 
strated many times betisen transduction as we see it in Salmonella where 
phage is the vector and transduction by DNA which is exempl.j.fied in the 
pnoumococcus transformation. I would also object to an error that I 
have made myself in reforr3ng to na transduced ~11~. This may seem 
like grammatical purism but I think that one would be likely to lose 
sight of the :x-ocess that we are trying to follow if we are careless in 
the use of t?rese terns and I am very sorry that I was not mom oar&M 
ryself in this particular regard. I think that one must confine trans- 
duccd to timt w5ch is transduced, namely t% fragment, a!ld refer if you 
like tc transformed cells or transduction clones for what have you. 

. 


